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Topics	  

•  What	  is	  GFED?	  
•  GFED	  burned	  area	  component	  
•  MCD64A1	  burned	  area	  product	  
•  Fire-‐pixel	  caveats	  
•  Long-‐term	  GFED	  plans	  
•  The	  VIIRS	  acIve	  fire	  product	  
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Global	  Fire	  Emissions	  Database	  (GFED)	  

•  Combine	  remotely	  sensed	  data	  with	  the	  CASA	  
biogeochemical	  model	  to	  produce	  global,	  
spaIally	  explicit,	  burned	  area	  and	  pyrogenic	  
carbon	  emissions	  esImates	  
– C,	  CO2,	  CO,	  CH4,	  H2,	  N2O,	  NOx,	  NMHC,	  OC,	  BC,	  etc.	  

•  ParIIoning	  of	  fire	  types	  
– Forest,	  savanna,	  agriculture,	  peat,	  deforestaIon	  
and	  degradaIon	  
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Global	  Fire	  Emissions	  Database	  (GFED)	  

•  Now	  at	  version	  4	  (GFED4)	  
•  0.25°	  spaIal	  resoluIon	  
•  Monthly	  temporal	  resoluIon	  
–  July	  1995	  -‐	  present	  

•  Daily	  temporal	  resoluIon	  
– August	  2000	  -‐	  present	  
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Herea%er	  I	  will	  focus	  on	  the	  GFED4	  burned	  area	  component.	  



1997-‐2011	  Mean	  
Annual	  Burned	  Area	  

Uncertainty	  
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GFED4	  Burned	  Area	  

•  Pre-‐MODIS	  (July	  1995-‐2000)	  
– EsImated	  indirectly	  using	  ATSR	  and	  VIRS	  acIve	  
fire	  counts	  +	  MCD64A1	  burned	  area	  climatology	  

– Reduced	  temporal	  resoluIon	  (monthly)	  

•  MODIS	  Era	  (2000-‐present)	  
– 500-‐m	  MODIS	  MCD64A1	  burned	  area	  maps	  
– Daily	  temporal	  resoluIon	  
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Monthly	  Burned	  Area	  (Mha)	  

Calibrated	  ATSR	  Fire	  Counts	  
Calibrated	  VIRS	  Fire	  Counts	  
MCD64A1	  Climatology	  
MCD64A1	  
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Data	  access:	  hcp://www.globalfiredata.org	  



GFED4	  Burned	  Area	  

•  Pre-‐MODIS	  (July	  1995-‐2000)	  
– EsImated	  indirectly	  using	  ATSR	  and	  VIRS	  acIve	  
fire	  counts	  +	  MCD64A1	  burned	  area	  climatology	  

– Reduced	  temporal	  resoluIon	  (monthly)	  

•  MODIS	  Era	  (2000-‐present)	  
– 500-‐m	  MODIS	  MCD64A1	  burned	  area	  maps	  
– Daily	  temporal	  resoluIon	  
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MODIS	  Direct	  Broadcast	  Burned	  Area	  
Product	  (MCD64A1)	  

•  Giglio	  et	  al.	  (2009)	  VI	  Ime	  series	  approach	  
•  500-‐m,	  daily	  resoluIon	  
•  Global	  producIon	  to	  support	  mulIple	  projects	  
•  Stand-‐alone	  code	  available	  for	  use	  in	  Direct	  
Readout	  systems	  

•  Exploits	  acIve	  fire	  informaIon	  to	  help	  idenIfy	  
burns	  
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Approach	  
•  Use	  “cleaned”	  acIve	  fire	  maps	  to	  select	  burned	  
and	  unburned	  training	  samples	  from	  temporal	  
composites	  

•  Generate	  temporally-‐composited	  change	  
summary	  

•  Extract	  condiIonal	  PDFs	  for	  burned	  and	  
unburned	  pixels	  

•  Assign	  prior	  burned	  probability	  to	  each	  pixel	  
•  Bayes’	  rule	  +	  supplementary	  relaIve	  threshold	  
tests	  
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MCD64A1	  ProducIon	  Tiles	  
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MCD64A1	  Data	  Layers	  

•  Burn	  Date	  
•  Burn	  Date	  Uncertainty	  
•  QA	  
–  Flags:	  water/land,	  valid	  data,	  pixel	  ignored,	  forced	  
classificaIon,	  shortened	  mapping	  period	  

•  First	  Day	  
–  First	  day	  of	  reliable	  change	  detecIon	  

•  Last	  Day	  
–  Last	  day	  of	  reliable	  change	  detecIon	  
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fuoco.geog.umd.edu	  
	  
Login:	  fire 	   	  Password:	  burnt	  
	  
cd	  db/mcd64a1	  
	  

MCD64A1	  Data	  Availabiity	  



GFED4	  Burned	  Area	  

•  Pre-‐MODIS	  (July	  1995-‐2000)	  
– EsImated	  indirectly	  using	  ATSR	  and	  VIRS	  acIve	  
fire	  counts	  +	  MCD64A1	  burned	  area	  climatology	  

– Reduced	  temporal	  resoluIon	  (monthly)	  

•  MODIS	  Era	  (2000-‐present)	  
– 500-‐m	  MODIS	  MCD64A1	  burned	  area	  maps	  
– Daily	  temporal	  resoluIon	  
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AcIve	  Fire	  vs.	  Burned	  Area	  
ObservaIons	  

•  In	  general	  they	  are	  not	  the	  same:	  
– 1	  km2	  “fire	  pixel”	  ≠	  1	  km2	  area	  burning	  
– 1	  km2	  “fire	  pixel”	  ≠	  1	  km2	  area	  burned	  
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Average	  Burned	  Area	  per	  Terra	  MODIS	  Fire	  Pixel	  

Giglio	  et	  al.	  (2010)	  
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Monthly	  area	  
burned	  vs.	  
monthly	  Terra	  
MODIS	  fire	  
counts	  within	  
individual	  0.5°	  
grid	  cell.	  

SH	  Africa	  



Extending	  GFED	  

•  Pre-‐MODIS	  (1996-‐2000)	  
– Likely	  sIll	  indirectly	  using	  ATSR	  and	  VIRS	  acIve	  
fire	  counts	  

•  MODIS	  Era	  (2000-‐?)	  
– 500-‐m	  MODIS	  MCD64A1	  burned	  area	  maps	  

•  VIIRS	  Era	  (?-‐)	  
– 740-‐m	  VIIRS	  burned	  area	  maps	  
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VIIRS	  

•  MODIS	  “successor”	  
•  On	  Suomi-‐NPP	  and	  JPSS	  (formerly	  NPOESS)
satellites	  
– NPP	  launch	  25	  October	  2011	  

•  22	  bands	  
–  740	  m	  and	  370	  m	  spaIal	  resoluIon	  

•  SimplisIc	  swath-‐level	  fire	  product	  
•  No	  burned	  area	  product	  
–  Science	  team	  is	  lobbying	  to	  remedy	  this	  omission	  
– Available	  in	  late	  2013	  at	  the	  earliest	  
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Overview	  of	  VIIRS	  AcIve	  Fire	  Product	  

•  MODIS	  CollecIon	  4	  detecIon	  algorithm	  
•  GeolocaIon	  of	  pixels	  in	  which	  fires	  are	  
detected	  
– No	  spaIally	  explicit	  pixel	  classes	  

•  No	  FRP	  
•  No	  higher	  level	  fire	  products	  
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Suomi	  NPP	  AcIve	  Fire	  DetecIons	  
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VIIRS	  04	  April	  
2012	  

18:43UTC	  	  

SE	  US	  

M5-‐M4-‐M3	  RGB	  
+	  

IDPS	  Ac1ve	  Fire	  ARP	  



NPP	  VIIRS	  
	  
Central	  Asia	  
	  
April	  13	  2012	  
	  
7:53	  UTC	  
	  
M5-‐M4-‐M3	  RGB	  

+	  
IDPS	  Ac1ve	  Fire	  ARP	  



Aqua	  	  
MODIS	  
	  
Central	  Asia	  
	  
April	  13	  2012	  
	  
8:18	  UTC	  
	  

Band	  1-‐4-‐3	  RGB	  
+	  

MYD14	  
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Overview	  of	  VIIRS	  AcIve	  Fire	  Product	  

•  Current	  standard	  product	  offers	  limited	  
compaIbility	  with	  long-‐term	  MODIS	  data	  
record	  

•  Improved	  science-‐quality	  product	  based	  on	  
MODIS	  CollecIon	  6	  algorithm	  is	  being	  
developed	  
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VIIRS	  fire	  mask	  based	  on	  MODIS	  
CollecIon	  6	  detecIon	  algorithm.	  


